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TUNELESS NARROW-BAND SUPER-REGENERATIVE RECEIVER 

TECHNICAL FIELD 

The present invention generally relates to radio frequency (RF) 
receivers, and more particularly to an improved super-regenerative receiver 
5 arrangement capable of receiving narrow-band signals. 

BACKGROUND ART 

Currently, super-regenerative type receivers are used in connection 
with wireless/RF security and remote control systems such as vehicle remote keyless 
entry (RKE) systems because of the low cost of manufacture. Generally, a super- 

10 regenerative receiver operates using an oscillating signal detector having the 
oscillation interrupted, i.e., "quenched," at a relatively low frequency. However, 
because the quenching operation and frequency force the detector response to be very 
broad, super-regenerative receivers suffer from the need to use "tuned" input circuits 
to allow them to be used with narrow-band signals. While such tuned input circuits 

15 improve detector response, such receivers still suffer from generally poor selectivity 
(wide band) characteristics in addition to the added expense of the tuned input 
circuits. 

As a result, a need exists for a super-regenerative receiver capable of 
operating satisfactorily in narrow-band applications. 

20 

DISCLOSURE OF INVENTION 

It is therefore an object of the present invention to provide a super- 
regenerative receiver which can operate with a narrowband without requiring a tuned 
input circuit. 

25 It is another object of the present invention to provide a cost effective 

super-regenerative receiver that can operate in a narrow-band application. 



-1- 



AG-2171 

LUTA 0252 PUS 



It is yet another object of the present invention to provide a super- 
regenerative receiver that can detect AM (ASK) signals and FM or FSK signals 
without adding a frequency discriminator. 

In accordance with these and other objects, the present invention 
5 provides a narrow bandwidth, super-regenerative receiver that includes a signal 
detector having a regenerative oscillator for detecting a signal transmitted at a 
particular transmit frequency, a quench circuit connected to the regenerative 
oscillator for interrupting the oscillation of the oscillator at a predetermined 
frequency, and a frequency sweeping circuit connected to the regenerative oscillator 
10 and the quench circuit. The quench circuit is arranged to cycle the regenerative 
oscillator and the frequency sweeping circuit on and off together, and the frequency 
sweeping circuit controls operation of the regenerative oscillator to a desired narrow 
bandwidth around the transmit frequency. 

With the present invention, a super-regenerative receiver arrangement 
15 is advantageously provided that does not require any tuned input circuits, and can 
demodulate AM (amplitude shift keying (ASK) ) as well as FM (frequency shift 
keying (FSK)) signals using the same receiver detector. The present invention 
utilizes a quench controlled frequency sweeping circuit to allow the receiver to 
automatically shift about a particular frequency of an associated transmitter to 
20 improve overall sensitivity and tolerance of transmitter frequency variation. Further, 
wide band noise is significantly reduced. 

These and other advantages of the present invention will become 
apparent to one of ordinary skill in the art in light of the following description and 
attached drawings. 

25 BRIEF DESCRIPTION OF DRAWINGS 

The FIGURE is a block circuit diagram of a tuneless narrow-band 
super-regenerative receiver in accordance with the present invention. 
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BEST MODE FOR CARRYING OUT THE INVENTION 

The Figure provides a block diagram for an improved super- 
regenerative receiver 10 in accordance with the present invention. As shown, a 
regenerative oscillator 12 is arranged to receive a transmitted signal 14 such as via 
5 an antenna (not shown). A frequency sweeping circuit 16 provides an input to the 
regenerative oscillator via an inductor-capacitor network 18 to control the bandwidth 
at which the receiver can receive a signal. The inductor-capacitance network 
establishes the sweep bandwidth, and is preferably arranged to provide a narrow- 
band. The frequency sweeping circuit can be implemented using a low cost surfaced 
10 acoustic wave resonator (SAWR), ceramic resonator or LC resonator. 

The frequency f c of the regenerative oscillator is interrupted by a 
quench control circuit 20. The quench control circuit also controls the frequency f s 
of frequency sweeping circuit 16. In operation, quench control circuit 20 cycles both 
the regenerative oscillator and the frequency sweeping circuit 12 to "turn on" at the 
15 same time. The frequency sweeping circuit causes receiver 10 to sweep across a 
predetermined frequency band defined to cover a desired transmitter frequency. An 
output signal 22 of the receiver will then approach a maximum signal amplitude 
when the center frequency is equal to transmitter frequency. 

In accordance with the present invention, for a center frequency f c , 
20 sweep frequency f s , quench frequency f q , data rate (for digital modulation) or a 
maximum base band frequency (for analog modulation) f d , and sweep frequency 
bandwidth BW S , the following design characteristics must be met: 

BW S = 1-3 %f c . 
f = f 

*s A q; 

25 f s > 2 fd, and preferably f s = 10f d ; and 
f c > > f s or f q . 

In operation, the frequency sweep circuit forces the regenerative 
oscillator to function as a center frequency movable bandpass filter. The receiver 
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will thus automatically tune to the actual transmitter frequency f u to provide the best 
reception. The filter bandwidth can thus be very narrow because the impact of 
variation in the transmitter frequency, such as caused by variations in temperature, 
is minimized. 

Thus, the present invention advantageously provides a tuneless narrow 
band super-regenerative receiver without adding cost. The receiver operates as an 
amplitude detector, as well as a frequency or phase detector. In other words, the 
receiver of the present invention can detect AM (ASK) signals and FM or FSK 
signals without adding a frequency discriminator. In addition, the design lends itself 
to integration into a single circuit chip, thereby further enhancing use of the receiver 
in a RKE system. 

While embodiments of the invention have been illustrated and 
described, it is not intended that these embodiments illustrate and describe all 
possible forms of the invention. Rather, the words used in the specification are 
words of description rather than limitation, and it is understood that various changes 
may be made without departing from the spirit and scope of the invention. 



